Background: Pharmacists and pharmacy technicians have an opportunity to impact the quality of the medication histories and improve patient safety by ensuring accurate medication lists are obtained and complete reconciliation has occurred with the admission medication orders by owning the admission medication reconciliation process. Objective: To compare the quality of a pharmacy-based medication reconciliation program on admission utilizing pharmacists and technicians to the usual multidisciplinary process. Methods: This was a retrospective chart review process improvement study at a 186-bed tertiary care inpatient facility. Primary outcomes included both the accuracy of pre-admission medications listed and the reconciliation of those medications with admission inpatient orders. Technicians obtained patient medication histories. Pharmacists checked the technician-obtained medication histories and ensured reconciliation of those medications with admission orders. Results: Medication accuracy increased from 45.8% to 95% per patient (P , .001) and medication reconciliation increased from 44.2% to 92.8% (P , .001) and remained above benchmark. Conclusion: A pharmacy-based medication reconciliation program utilizing both pharmacists and technicians significantly increased the accuracy and reconciliation of medications on admission. These gains were maintained for the duration of the 6-month period studied and beyond per continued process improvement data collection.
I n 2005, The Joint Commission (TJC) published National Patient Safety Goal 8 (NPSG), stating that medications should be accurately and completely reconciled across the continuum of care. TJC mandated that by January 2006, hospitals must have fully implemented a process of medication reconciliation. 1 The medication reconciliation process provides a seamless transition of medication records throughout admission and discharge from a health care system. A 2005 study illustrated that 54% of inpatient admissions had a minimum of 1 medication discrepancy between the patient's home medications and admission orders. 2 Of those discrepancies, 39% had the potential to cause moderate to severe harm. 2 More simply stated, 20% of patients had at least 1 medication discrepancy on admission that could cause moderate to severe harm.
Two years after TJC mandated NPSG 8, hospitals were having difficulty meeting medication reconciliation requirements. During the first 6 months of 2008, 22% of hospitals were noncompliant with the requirement for obtaining accurate medication lists on hospital admission. 3 TJC recognized the challenges hospitals encountered in meeting NPSG 8 and reevaluated and refined the expectations of this important safety goal. In December 2010, the TJC approved its revised NPSG 8 with evaluating and scoring to begin on July 1, 2011. 4 Although 78% of hospitals nationwide report pharmacy involvement in their hospital medication reconciliation initiatives, fewer than 5% employ pharmacy-provided admission drug histories. 5, 6 However, the number of pharmacy-based programs ensuring medication reconciliation is difficult to determine. This article describes a pharmacy-based medication reconciliation process improvement program piloted at Carolinas Medical Center Mercy that utilized both pharmacists and technicians.
METHODS
Carolinas Medical Center Mercy is an adult community hospital located in Charlotte, North Carolina, and is part of Carolinas Healthcare System (CHS). Mercy has an average daily census of 120 patients and an estimated 23 patient admissions daily. A full range of services are provided that include pulmonary, orthopedic, dialysis, bariatric, and cardiovascular care. Mercy's pharmacy department is open 24 hours and provides after-hours services to 8 sister facilities and around-the-clock services to 2 sister facilities. The pharmacy department is decentralized 16 hours daily and includes 26 pharmacists and 29 technicians. The pharmacists provide order entry and clinical services across multiple facilities. The primary clinical responsibilities at Mercy include intensive care unit (ICU) patient rounding, anticoagulation and antibiotic management, patient anticoagulation education, protocol monitoring and intervention, and, as a result of this pilot, admission medication reconciliation. The technicians' primary responsibilities pre pilot included medication admixture, filling, and distribu-tion. Technician responsibility post pilot includes medication history completion.
In 2006, medication reconciliation began at Mercy as a multidisciplinary process utilizing nursing to obtain the drug histories, physicians to order and reconcile, and pharmacists to review and intervene on the orders received. CHS administration had set a benchmark of 90% or higher for drug reconciliation on admission per patient, but results continued to remain well below benchmark for approximately 2 years. In January 2008, hospital administration asked Mercy pharmacy to pilot a medication reconciliation program with the primary goals of achieving a 90% accuracy rate and a 90% reconciliation rate on medication reconciliation forms ( Figure 1 ). Secondary goals set by pharmacy operations included improving completeness of the pre-admission list, tracking technician time estimates, tracking pharmacist time estimates, and tracking the number of technician-and pharmacist-completed medication histories daily.
Two pharmacy technicians and 1 pharmacist were added to the staff for the pilot that began in June 2008. During the pilot, dedicated medication reconciliation technicians obtained medications histories from patients during Mercy's peak admission hours from 10:30 a.m. to 8:00 p.m. Pharmacists checked the histories and intervened with the technicians as needed prior to physician receipt (accuracy component). After physician receipt, pharmacists crosschecked the medication list with the admission orders and intervened when discrepancies and/or omissions occurred (reconciliation component).
Patients included in the multidisciplinary portion of the data were admitted to Mercy through the emergency department or via direct admission from January 2008 through June 2008 (6 months). Patients included in the pharmacy-based portion of the data were admitted to Mercy through the emergency department or via direct admission between the hours of 10:30 a.m. and 8:00 p.m. and with histories obtained by the pharmacy technicians from July 2008 through December 2008 (6 months). All surgical patients and patients handled by pharmacy during the month of June were excluded from both data sets.
Data was collected via process improvement data collection sheets ( Figure 2) and included accuracy of the medications on the list (drug name, dose, and frequency) and reconciliation of the medications on the list (compared to admission orders). Other descriptive data included the number of pre-admission medications found by multidisciplinary process versus pharmacy, the average time a technician took to obtain a medication history, the average time a phar-macist took to review a medication history, and the average number of medication histories completed by the technicians daily as compared to estimated daily admissions during the study period.
Process improvement data were analyzed by calculating the number of accurate and the number of reconciled charts over the total number of charts reviewed. The number of pre-admission medications found by the multidisciplinary process versus the pharmacy process was determined by reviewing all pre-admission medication lists found in the medical record. The average time it took a technician to complete a medication history and the average time it took a pharmacist to review a medication history were captured by a computerized intervention tracking tool. The average number of medication histories completed by technicians was determined via daily tracking logs. Figure 3 . Comparison of a multidisciplinary medication reconciliation process (with nurses, physicians, and pharmacists) to a pharmacy-based process (with pharmacists and pharmacy technicians) upon admission into a tertiary care hospital. N 5 360 patient charts per group. P , .001 for both accuracy and reconciliation in favor of the pharmacy-based process.
The optimal number of chart reviews was determined for sufficient power of 80% with a priori P value of .05. A total of 720 charts were retrospectively reviewed over a 6-month period immediately prior to (n 5 360) and after (n 5 360) the implementation of the pharmacy-based reconciliation program. Statistical significance was determined via chi-square analysis.
RESULTS
The primary goal process improvement results showed accuracy and reconciliation to be 45.8% and 44.2%, respectively, under the multidisciplinary process and 95% and 92.8%, respectively, under the pharmacy-based process, with P , .001 for both accuracy and reconciliation in favor of the pharmacy-based process (Figure 3) . The benchmark of 90% continued to be maintained post pilot under the pharmacy-based process (Figure 4) .
The secondary operational goal results were obtained during the 6-month pharmacy-based portion of the pilot and were as follows: Mercy had an average of 19 nonsurgical admissions daily; of these, pharmacy technicians completed an average of 14 histories. It took the pharmacy technicians an average of 33 minutes to complete the history and associated documentation. It took the pharmacists an average of 5 minutes to review the documented history and route to the physician. Medications missing from the pre-admission list altogether under the multidisciplinary process and under the pharmacy-based process totaled 292 (9.2% missing) and 32 (0.8% missing), respectively. 
DISCUSSION
Medication reconciliation on admission to a health care system has provided many challenges with respect to the admission medication order process. Medication reconciliation has traditionally been assigned to nursing, although TJC does not mandate who should provide this service. Increased accuracy of medications per patient was demonstrated in a study utilizing pharmacy technicians to obtain medication histories. 7 Knight et al reported a mean of 27 minutes per patient to collect a medication history. 8 Strunk et al reported a 98% decrease in unreconciled medications per patient when a pharmacist was involved in medication reconciliation. 9 This process improvement initiative did not directly assess adverse drug events or detail potential adverse drug event avoidance. The process improvement initiative instead addressed the basic question of whether a pharmacy-based medication reconciliation program utilizing both technicians and pharmacists improves the quality of the medication reconciliation process at Mercy as defined by accuracy and reconciliation on admission. The answer was a statistically significantly ''yes'' in favor of the pharmacy-based process and has been maintained as ''yes'' over time.
Further limitations included the lack of pharmacist involvement at discharge. A pharmacy-based admission and discharge option was presented to administration in the original plan, but estimated full-time equivalents (FTEs) needed to ensure a timely discharge process were deemed cost prohibitive for pilot considerations. However, the improved quality of the pharmacy prepared and reconciled admission medication list has increased the completeness and accuracy of the discharge medication list, because it is the admission list (along with the medication administration record) that is used at discharge. The opportunity to introduce new errors during the reconciliation of the list with the medication administration record during the discharge process remains. Several studies have shown that pharmacists can decrease discrepancies and readmission rates when they are involved in discharge medication reconciliation. [10] [11] [12] [13] [14] The program process has continued to evolve as Mercy has moved medication reconciliation into the computerized provider order entry (CPOE) era. Mercy went live on CPOE in November 2011. Although medication list documentation has changed from paper to the computer, the histories are still completed by technicians and checked by pharmacists, and the reconciliation is still ensured by the pharmacists. In other words, the framework of the process improvement initiative remains unchanged as a result of the CPOE roll-out.
Mercy's next process improvement steps may include assessing creative ways that pharmacists can positively and consistently impact the discharge reconciliation process with current resources, assessing the potential adverse drug event avoidance, and maximizing the use of the CPOE systems.
This process improvement initiative is the first to combine utilization of medication reconciliation technicians and pharmacists in preparing an accurate admission medication list and reconciling that list. We found that a pharmacy-based medication reconciliation process improvement program made a significant difference in the quality of the accuracy and reconciliation upon patient admission into our acute care facility. Based on the pharmacy-based process improvement results, we have retained the program and have expanded it into the surgical areas.
CONCLUSION
A pharmacy-based medication reconciliation process improvement program utilizing pharmacists and technicians significantly increased the accuracy and reconciliation of medications on admission at Mercy, and these results have been maintained beyond the 6month study period per continued process improvement data collection.
